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From: Eric BeamerSRSC
Date: April 5, 2016
Subject: North Leque Island tidal habitat and juvenile Chingsaknoncarrying capacitynalysis

BACKGROUND

WDFW is developing restoratior{or mitigation)project on the portion of Leque Iskanhat is
north of Highway 532The project concept involves removing the remainder of the old levee to
improve tidal flow and add channel connections to Skagit Bay lamaIt Stillaguamish River
channel, tgoresumably benefjuvenile salmonrearing

The area of North Leque Island is shown in Figure 1. Prior to approximately 2007 or 2008 this
area was completely diked off and did not have tidal habitat. The areaauasddby a tidegate
located on th&vestern edge of the par¢€igure 1). The 2009 orthophotos first show the area with
thetidegateremoved. It is my understanding the tidegate failed and was never re@aceshtly,

the parcel is influenced by tidescahas marsh, channel, and impoundment habitat.

Loren Brokaw of WDFWhasrequested input on how beneficial such a project might be to juvenile
Chinook salmon for this part of the Skagit and Stillaguanisrer deltas. In order to answer
L or e n 0 sl warkedihuoagh four steps for the North Leque Island area:

1. Calculate thewrrent and predicte@hfter dike removal projectjdal habitat areas

2. Calculate the wrrent andpredicted &fter dike removal projectpndscape connectivity
values

3. Calculate juvenile Chinook carrying capagi estimatesfor all habitattonnectivity
combinationgenerated in steps 1 and 2 ahove

4. ComparguvenileChinook carring capacity estimates to existing fish data whparssible
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Figure 1.North Leque Island parcétlal habitat conditions in 2013.



CURRENT & PREDICTED (AFTER DIKE REM OVAL ) TIDAL HABITAT AREA S

To estimatehecurrent tidal habitat condition for the North Leque Island parcel | used results from
our most recent periodf Skagit tidal delta habitat status and trends monitoring, which is year
2013 (Figure 1)In 2013 the total tidally influenced are&the parcelvas 14.636 hectarewith
13.1076 han tidd marsh habitat, 1.3745 hl&@nannel, and 0.1539 hapoundment. Tota2013

tidal channel and impoundmeqtiantities are&eompared to predictions derived from South Fork
Skagit tidal delta reference siteased on Hood 20QTable ).

Table 1. Predicted and actual habitat area (tidal channel and impoundment combinedjhfdrejoe
Island Parcel.

‘ Predicted (Hood 2007) ‘ Actual 2013
Total Channel Area (hectares)
Point estimat¢95% CI) | 0.313131.250.078) | 1.5284
Tidal Channel Count (number of autlets)
Pointestimatg95% CI) | 10 (329) | 1

Conclusions and discussionelated to habitat amount:

1. Total tidal channel and impoundment amount in 2013 is grédaaerwhat is predicted
usingreference areas within the Skagit delta.Conditions in 2013arefive times higher
than the predicted point estimate and 22% higher thahigier 95% confidence limit.

This suggests that removal of the old levee will not increase tidal channel habitat within
theNorth Leque Island parcel. Most likelpver time- habitat conditiors within the parcel
will migrate toward the SF Skagit delta refece site predictions.

2. Total channel count in 2013 is mutower than what is predicted usingference areas
within the SF Skagit delta. Conditions in 2042 atenth of thepredided point estimate
andonethird of the lower 95% confidencémit. This suggestsemoval of the old levee
will likely increase the number of tidal channel outlets connected to the, pemadi will
i mpr ov e tcbhneectpity forfish &nd ather natural estuarine biota and processes.

3. A parcel of this size likely has downstreame(fiout si de t he diddes o)
channel amount. Presumalthys is already happening with the single dike breatcthe
location of the old tlegate However, full levee removabuldhavedifferent results. | did
not estimate any outside the dike effects for this mekmarediction could be made with
additional effort.



CURRENT & PREDICTED (AFTER DI KE REMOVAL ) LANDSCAPE CONNECTIVITY

| calculatedlandscape @nnectivity valuesbased on 2013 fish migration pathways. This is an
update to thdish pathways developed for the 208%agit Chinook Recovery Platescribedn
Beamer &Wolf (2011) The 2013 fish pathways reflect changes withe Skagit tidal delta that
occurred between the two periodsl landscape annectivity values are shown in Table 2.
Landscape&onnectivity to the North Leque Island paroeP013 is via a single pointhe location

of the old tidegate failure (shown in Figure 1). | assuh@ediscapeonnectivity to the North
Leque Island parcel after full dike removal would mainly be through two current blind channels:
West Pass Upper and Blind Ch #506 (locations avesshin Figure 2)I alsocalculatedandscape
connectivity to two existing fish data sites (locations shown in Figure 2). Figtgélse3ow) show

the work of calculatindgandscape @nnectivity to each site listed rable 2.

Table 2. Landscape connectitalues for the North Leque Island parcel.

Site Landscapeconnectivity value
North Leque Island parcel in 2013 0.011781
North Leque Island parcel after full dike remav

West Pass Uppe 0.013546

Blind Ch #506 0.013321

Fish data sites:
West Pass Lowe 0.014115
West Pass Uppeg 0.013546

Conclusions and discussion related tlandscape connectivity

1. Full dike removal will increase connectivity to the North Leque Island péabelut 15%
increase) for Skagit origin juvenile Chinook salmon.

2. Therewill an improvement in connectivity for Stillaguamish origin juvenile Chinook
salmonif full dike removal at the North Leque Island parcel occhile | did not
quantify landscape @nnectivity values for Stillaguamish origin fish, the benefit to
Stillaguamishmay belarger than fothe Skagit. This is because the distancé®closest
Stillaguamish River distributary (which is the closest source of Stillaguamish fish) is Old
Stilly Channel. Under 2013 conditions, fish from Old Stilly Channel must swim
approximately 5 miles from its junction at West and Southd3assaccess habitat within
North Leque Island. After dike removal, fish from Old Stilly Channel would only need to
swim about half a mile to access that same habitat.
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Figure 2. Locatiomf blind channel sites usedliandscapeonnectivity estimates for North Leque
Island.



Figure3. 2013 Landscap Connectivity and pathwap North Leque Island to the old tidmate
site.



